Introduction
Influenza and the flu are umbrella-words which are used to headline epidemics of upper respiratory infection. A host of viruses, besides the ubiquitous streptococcus, can mimic clinical influenza, whereas the myxovirus of influenza itself may cause no more than a passing cold (Stuart-Harris, 1965; Tyrrell, 1965 Yournal, 1969 Yournal, , 1970a . In the first week of 1970 alone 3,170 deaths were attributed to it in official notifications. The virus, however, was positively identified in only 2,072 cases throughout the epidemic period, though other types of respiratory virus were isolated from more than 1,000 cases (British Medical 7ournal. 1970b ). The chance, therefore, of a mistaken clinical diagnosis was considerable.
Present Investigation
In the region around Cardiff the pattern of acute neurological illness in the wake of so-called influenza was distinctive. All types of disorder were seen, but the brunt seemed to fall on the spinal cord and proximal nerve roots. During the winter months of 1969-70, when Hong Kong influenza was epidemic, 19 cases were admitted to hospitals in south-east Wales and followed up into the late summer. All cases were examined by me; of these 13 were admitted to the departments of neurology at Cardiff Royal Infirmary and at St. David's Hospital, Cardiff, and six, who were under the care of physicians, surgeons, or paediatricians, were seen in consultation. VIRUS 
SEROLOGY
All the patients gave a story of influenza, or of an upper respiratory infection which they called "the flu," in the days before the onset of their neurological illness (Table I) (Tables I and II) In the four patients with polyradiculopathy involvement of cranial nerves was unusually frequent; one had total ophthalmoplegia, facial diplegia, and bulbar palsy, one bilateral facial weakness, and one dysphagia with paralysis of soft palate and vocal cords (Tables I and II (Turnbull and McIntosh, 1926; Greenfield, 1930; Altrocchi, 1963b) . It occurs also without prodromal illness and has been described in association with a remote cancer (Mancall and Rosales, 1964) and in drug addicts (Richter and Rosenberg, 1968) . The basic morbidity is that of an acute disseminated encephalomyelitis (Adams and Kubik, 1952 (Greenfield, 1930) . The process is reversible (Herkenrath, 1935) , and clinical recovery is often complete (Altrocchi, 1963b In the less severe of the two cases of herpes zoster (Case 18) symptoms were unilateral but persisted, whereas the patient (Case 11) with transverse myelopathy made a slow but nearly total recovery. This latter syndrome is a rare complication of zoster (Gordon and Tucker, 1945; Altrocchi, 1963b) and has been attributed to thrombosis of a radicular vessel with spinal infarction (Hughes, 1966 (Fig. 1) . Paraplegia developed rapidly, reaching a peak within 48 hours. Fluctuation was common. Altrocchi (1963a Altrocchi ( , 1963b found that nearly half of his 67 cases were paralysed within a day of the onset, whereas in epidural abscess signs advanced relentlessly over several days.
In six cases the spinal fluid was abnormal (Table II) . The two cases of zoster myelopathy, in one of whom (Case 18) signs were confined to a single limb, had a normal fluid. Myelography excluded compression in two cases, but in both the cord was oedematous (Cases 4 and 11). Plain x-ray films of the spine were normal in all cases.
Five patients were treated with corticotrophin and steroids. All did well. At the end of the follow-up period three (Cases 12, 13, and 15) had recovered completely and had no residual signs, but two (Cases 4 and 14) were still troubled by hesitancy of micturition and by persisting impotence. The elderly patient (Case 6) who had not had steroids had also made a complete recovery. (Table I) . Leigh (1946) The important differential diagnosis in three patients (Cases 5, 9, and 16), all of whom recovered fully, was multiple sclerosis. None had a story of previous episodes and two were already over 45 years of age. In one patient (Case 9) nerve conduction studies confirmed peripheral dysfunction, making a diagnosis of multiple sclerosis most improbable. Whether the illness of the other two was really a sequel to virus infection or whether it was a first episode of demyelination will be decided only by prolonged follow-up.
In 4 out of 31 early cases of multiple sclerosis McAlpine, Compston, and Lumsden (1955) found that both posterior columns were simultaneously affected and that depression of reflexes, always unusual, was more common in upper than in lower limb6 during the first year of the disease. A similar picture of clumsy useless hands which were intensely painful was seen in one of the patients with polyradiculopathy (Case 7).
She was also dysphagic and had lost 20 kg. She responded promptly to prednisone, her cranial nerve palsies recovering first.
A fatal case of myeloradiculopathy, with no story of respiratory infection, occurred during the epidemic period. In midNovember 1969 the patient was seized with girdle pain and weakness of his legs. He had a flaccid paraplegia with absent reflexes and a sensory level at the umbilicus. His arms became mildly affected during the next week. He responded initially to corticotrophin but relapsed twice despite continued therapy, finally dying of bronchopneumonia. On Harriman. He found changes throughout the cord (Fig. 2) maximal in the dorsal region, in dorsal roots and ganglia, and to a less degree in the brain-stem and in the periventricular areas of the cerebrum. scotoma was not present. After three months she made a remarkable recovery. Despite a waddling gait she was able to walk a mile (1,600 m), individual muscles were strong and had regained their normal size, and her vision had returned to normal. Her only complaints were of slowness of micturition and total loss of libido.
Electroencephalograms were performed on both patients during the acute stage of illness and showed diffuse slow-wave activity at theta and delta frequencies. Subsequent records showed progressive return to normal. The spinal fluid findings were abnormal in both cases (Table II) .
Pyogenic Encephalopathy
The association of pyogenic infections with influenza is a potent cause of morbidity and death (Stuart-Harris, 1965) . Subdural empyema, however, is rarely described. In a recent review of this condition Hitchcock and Andreadis (1964) found that the overall mortality rate was 34% since the introduction of antibiotics and that it was particularly lethal in children. Four out of 11 patients aged 10 to 20 years died. In 10 the source of infection was a paranasal sinus and in the eleventh a flare-up of chronic middle ear disease.
The child (case 10) with subdural empyema had been ill during Christmas week with influenza, confirmed a fortnight later by a titre of 1:64 to influenza A virus (Table I ). Shortly before New Year's Day she became listless and complained of headache and on 7 January 1970 had a single generalized convulsion. On admission to hospital she was fully conscious and had a fever of 390C, but otherwise had no abnormal signs.
Ampicillin and erythromycin were given. Twitching without loss of consciousness was reported during the first night and next morning lumbar puncture showed a few lymphocytes but normal protein and sugar. A second puncture a week later was similar (Table II) . Her temperature returned quickly to normal but she remained listless and generally unwell without specific signs. On 26 January sudden recrudescence of fever was followed by dense left henimplegia. Burr hol'es were made and a large subdural empyema was drained from the right parietal area. The pus was sterile. Recovery was at first satisfactory but relapse followed and she died suddenly on 6 March. At necropsy pus was loculated in and around the occipital lobe but no source of infection was found in her ears and paranasal sinuses, which in life had seemed normal. (Gupta, Helal, and Kiely, 1969 )-one case of encephalomyelopathy, and three cases of polyradiculopathy with unusual features suggesting spinal involvement.
Thus 16 of the 19 cases displayed special susceptibility of the spinal cord and dorsal nerve roots to the effects of influenza and of other winter infections. The histological findings of the fatal case, excluded from the main series owing to the absence of prodromal infection, underlined the selective distribution of lesions in these same areas of the nervous system.
The second focus of interest was epidemiological. Though all 19 patients had a story of preceding respiratory illness, the eVidence for a virus infection was often incomplete and no case had a positive virus culture. Eight had serological support for infection with influenza A, and in a ninth case this had clearly followed the onset of neurological symptoms (Table I) . Three patients had clinical and serological ev'idence of adenovirus infection, two had herpes zoster, and one had a falling titre to Myco. pnewmoniae.
During the winter the unusual number of postinfectious syndromes had suggested a causal relationship between influenza and the neurological disorder. Afterwards the evidence seemed tenuous, indicating at most that the greater density of cases during the influenza epidemic was related only to upper respiratory infection and not to a specific organism. 
